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This  Technical  Documentary  Report  covers  work  conducted  under 
Phase  I  of  Electronic  Systems  Division  Contract  AJ19(628)-l635i 
"Investigation  of  Effects  of  Environment  on  Redesign  of  AN/TSQ-47" 
Technical  Support  Division,  for  the  W2L/431L  SPO,  ESD. 

The  analyses  were  performed  by  the  Military  Operations  Group 
of  Operations  and  Systems  Analysis,  North  ybserlctui  Aviation,  Ine. 
with  suppoirt  from  the  Climatic  Center,  USAF. 
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ABSTRACT 


This  report  covers  the  Initial  phase  of  a  study  of  environmental 
effects  on  redesign  of  the  AN/TSQ-Ut,  Air  Traffic  Control/Cooaunlcatloni 
System.  The  areas  of  expected  deployment  of  the  AN/TSQ-Uj  were  derived 
from  historical  conflict  data;  airbases  throughoit  the  world  at  which 
the  system  may  operate  were  compiled,  and  climatic  data  for  selected 
locations  were  chosen  tc  represent  conditions  which  may  be  encountered 
by  the  system.  This  report  presents  a  summarization  of  data  on  more  than 
10,000  bSLses  with  a  cursory  analysis  of  probable  deployment. 
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IMTHODUCnON  AHD  SUMMAHT 

Itae  purpose  of  this  study  is  to  Investigate  that  redesign  of  the 
AN/TSQ-47  Air  Traffic  Contrcl'''CoinjnunicatlonB  System  neeessaiy  to  better 
adapt  it  to  the  environmental  factors  likely  to  be  encountered  during 
the  period  1963  to  1968.  This  includes  consideration  of  airport 
conditions  and  configurations,  extent  and  type  of  existing  navigational 
and  air  traffic  control  facilities,  frequency  of  occurrence  of  multi- 
terminal  areas,  climatic  conditions,  and  terrain  features  of  these  areas. 

"nie  AN/TSQ-47  Is  an  alr-transportable/moblle  system,  designed  to 
provide  the  highest  possible  air  traffic  control,  landing, '  navigation, 
and  communications  capability  considering  equipments  currently  available, 
and  the  stringent  deployment  and  environmental  requirements  imposed  by 
Specific  Operational  Requirement  (SOR)  194.  The  system  vlll  be  deployed 
and  operated  by  AFOS  Mobile  Squadrons  in  support  of  air  operations  in 
situations  where  fixed  facilities  are  not  available." 

Phase  I  of  the  study,  reported  herein,  involved  collection  and 
cursory  analysis  of  environmental  data.  A  trip  was  made  to  the  major 
using  commands  early  in  the  study  to  obtain  information  on  probable  areas 
of  deployment.  In  the  opinion  of  the  operating  ccnmands,  AN/TSQ-47  must 
be  deployable  to  all  parts  of  the  world.  This  information  was  considered 
in  the  ll^t  of  incidence  of  armed  conflict  and  use  of  U.S.  troops  since 
World  War  II  to  derive  probable  areas  of  future  armed  conflicts  and 
deployment  possibilities.  These  possible  uses  of  the  AN/TSQ-47  together 
with  peacetime  applications  were  synthesized  to  determine  the  probability 
of  the  systems  being  deployed  to  various  areas  of  the  world. 

Information  has  been  collected'  on  the  location  and  facilities  of 
present  airbases  throughout  the  world  and  outside  of  the  Communist  bloc, 
nie  subjects  considered  of  most  interest  for  Einergency  Mission  Support 
(Bis)  use  are  location,  runway  data,  facilities  information,  and 
accessibility  for  military  use.  Data  for  the  U.S.  are  complete  in  this 
phase  of  the  study.  Foreign  data  will  be  augmented  in  Fhase  II. 

Climatic  data,  especially  extreme  conditions,  were  gathered  for  all 
significant  areas  of  the  world.  Basic  climate  data  was  provided  by  the 
Climatic  Center,  USAF,  for  this  study.  Extensive  weather  data  is  not 
presented  in  this  report  as  its  use  without  correlation  vith  other  phases 
of  the  study  may  yield  misleading  results. 

The  data  analyzed  to  date  indicate  that: 

(1)  Allbases  suitable  for  modem  mlllteoy  aircraft  exist  in 
every  major  climatic  region  of  the  world. 

(2)  Hie  AN/TS9-47  design  specifications  can  be  based  on 
environments  encountered  at  existing  alrdrcnes  without 
conpronislng  their  validity. 
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(3)  Maxiy  of  the  extreme  envlroaments  may  be  avoided  by 
operational  planning. 

During  phase  II  of  this  study  the  basic  data  presented  in  this 
report  vill  be  augmented  and  the  envirozsnental  data  will  be  analyzed  In 
relation  to  AN/TSQ-47  design  requirements.  The  objective  of  Ibwe  II 
vlll  be  the  determination  of  specific  AN/TSQ-U7  redesign  reeoiBDendatlons 
on  the  basis  of  probable  operational  envirotasents . 
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SECTION  I 
DEPLOYMEBT 

DEPLOYMENT  AREAS 


He  first  step  in  determining  the  probability  of  encountering  a  given 
environment  is  to  determine  the  areas  in  which  the  UX/TSQ,~kj  is  expected 
to  be  employed.  The  system  is  to  be  deployable  to  aivy  part  of  the  world 
in  which  it  is  needed  to  support  military  or  civilian  aircraft.  There 
are,  however,  higher  probabilities  of  deployment  to  some  regions  than  to 
others . 

Ccoprehensive  information  was  not  obtainable  from  the  using  commands. 
Therefore,  historical  events  have  been  investigated  to  predict  future  use 
of  AN/TSQ-47.  The  peacetime  uses  were  predicted  on  the  assumption  that 
past  deployments  are  representative  of  future  requirements.  Wartime  uses 
were  estimated  by  predicting  potential  areas  of  conflict  In  the  1962  to 
1966  time  period. 

PEACETIME  DEPLOYMENT 

The  range  of  peacetime  uses  is  summarized  in  Table  I.  A  cciaplete  list 
would  show  heavy  use  on  training  missions  to  tropical  Carribean  and 
subtropical  regions  of  Southeastern  U.S.  as  well  as  base  construction 
effort  in  arctic  regions  of  Canada  and  Greenland. 

WARTIME  DEPLOYMERT 

An  historical  approach  was  used  to  predict  trouble  areas.  Figure  1 
to  3  illustrate  countries  in  which  an  insurrection  or  was  has  occurred 
since  19^6.  The  nature  of  these  outbreaks  and  their  year  of  occurrence 
are  given  in  Reference  (a).  The  expected  trouble  areas  for  the  near  future 
(next  six  years)  are  shown  in  Figure  4.  These  Conflicts  are  expected  to 
be  of  a  nature  that  aircraft  may  be  used  to  adveuitage.  Figure  5  shows  the 
countries  with  which  the  U.S.  has  a  treaty,  relationship,  or  vested  Interest 
that  would  permit  or  require  it  to  take  an  active  part.  As  indicated  by 
Figure  4,  there  are  four  major  areas  where  outbreaks  of  conflict  can  be 
expected  —  -  Southeast  Asia,  Africa,  Latin  America,  and  the  Hear  East. 

Conflict  Factors  —  An  exploratory  study  is  being  conducted  by  North 
American  Aviation,  Inc.  (HAA)  to  determine  if  factors  can  be  isolated  and 
evaluated  which  would  give  a  reliable  indication  of  conflict  potential 
within  a  country.  The  following  section  draws  heavily  on  the  unpublished 
work.  The  entire  study  is  of  an  experimental  nature  and  the  criterion  by 
which  unrest  is  measured  has  not  yet  been  verified.  The  relevant  factors 
considered  were  precedence  of  earlier  political  activities,  the  size  of  the 
army  relative  to  the  number  of  people  in  the  country,  the  distribution  of 
wealth,  the  distribution  of  Inccine,  levels  of  unemployment,  distribution 
of  land  ownership,  and  degree  of  congunist  activity. 
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Political  action  vlthln  a  given  national  or  regional  system  will  tend 
to  conform  to  a  pattern  appropriate  to  the  political  framework  and  history. 
Consequently,  those  countries  which  have  used  constitutional  means  recently 
and  often  in  the  past  are  more  Inclined  to  use  them  In  the  future.  Those 
which  have  a  history  of  violent  action  can  he  expected  to  resort  to 
violence  In  the  Ititure . 

The  size  of  the  army  Is  some  Indication  of  the  degree  of  responsiveness 
of  the  national  leadership.  With  a  small  army  the  government  Is  more 
responsive  to  pressure  from  outside  groups.  Distribution  of  wealth,  Incoie, 
and  land  axe  generally  related  to  political  power.  If  the  wealth  of  the 
nation  is  consolidated  in  the  hands  of  a  minority,  the  direction  of 
government  policy  is  likely  to  be  responsive  to  this  small  group.  An 
educated  middle  class  provides  the  nucleus  for  movements  of  change  within 
a  country.  A  large  lower  class  provides  potential  followers  for  an 
agitating  group,  especially  If  unemployment  Is  high. 

Comnunlst  activity  Is  an  Important  factor  and  one  \rtiich  is  difficult  to 
evaluate .  The  purpose  of  communist  activities  Is  to  organize  the  dissident 
groups  into  concerted  action  against  the  established  government.  The 
existence  of  a  strong  ccmmunlst  movement  Is  an  Indication  that  other 
criteria  for  a  stable  economy  and  government  are  not  being  met. 

In  order  to  determine  a  means  for  measuring  the  conflict  potential 
vlthln  a  country,  a  record  was  made  of  all  major  activities  t^ich  had 
Political  significance,  including  governmental  administrative  changes 
^both  legal,  such  as  elections,  and  llleged.,  such  as  revolution  and 
coups-de-tat).  Large  civil  disturbances  such  as  riots,  strikes  and  demon* 
stratlons  were  also  recorded  when  available.  Plus  values  were  assigned  to 
indicate  stabilizing  influences,  and  minus  values  were  assigned  for  factors 
leading  to  potential  conflicts.  Events  were  plotted  for  the  time  period 
from  1939  to  1961  and  countries  with  negative  net  values  or  a  negative  trend 
during  the  latter  part  of  the  period  were  given  high  potentisils.  These 
conflict  potential  values  are  susmarlzed  in  Table  II. 

Regions  of  Conflict  -  Conflicts  In  Asia  ceua  be  predicted  due  to  the 
expansionist  policies  of  communist  China.  The  trouble  In  Africa  centers 
on  newly  emerging  countries  and  the  strife  In  the  Rear  East  results  from 
long-term  power  struggles.  The  greatest  imcertainty  In  predicting  future 
conflicts  occurs  for  Latin  America. 

In  most  Latin  American  countries  there  are  very  clearly  marked  levels 
of  wealth  and  large  disparities  between  the  very  wealthy  and  very  i>oor. 

In  addition,  the  governments  fail  to  provide  facilities  such  as  education, 
nubile  health,  roadways,  etc.  In  this  study  basic  assumptions  Included: 

^1)  Wealth  and  political  power  go  h^d  in  hand,  (2)  If  the  wealth  of  a 
nation  Is  held  by  a  small  minority  then  government  policy  Is  responsive 
primarily  to  this  group,  and  (3)  Every  powerful  group  will  tend  to  further 
its  own  interest. 


-  k  - 
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In  the  peist,  Insurrection  has  been  sporadic  in  Latin  America^  with  no 
country  serving  as  a  focal  point  for  other  activities.  With  Cuba  as  a 
center  or  armed  Communism,  there  is  little  doubt  that  a  definite  trend  of 
subversive  activity  will  manifest  Itself  within  the  decade  whether  or  not 
the  Castro  regime  is  overthrown.  The  Carrlbean  Islands  of  Haiti  and  the 
Dominican  Republic,  Guatemala  with  its  history  of  Communism  in  the  50's. 
Venezuela  with  its  oil  resources,  and  strategic  Panama  are  among  the 
potential  targets. 

The  emerging  countries  of  Africa  are  ripe  territory  for  Communist 
intervention.  Communists  will  support,  from  afeu*,  the  trlbetl  animosities 
that  exist.  Internal  violence  or  regional  warfare  may  erupt.  Because  of 
results  in  the  Congo,  Rissla,  with  backing  by  a  majority  of  the  neutralists, 
will  attempt  to  block  fbrther  U.N.  activity  in  Africa.  Direct  U.S.  support 
may  be  requested. 

A  definite  trend  exists  in  the  territorial  expansion  of  Communism 
through  China,  Indochina,  Thailand,  and  Burma,  a  move  by  Indonesia  into 
Australian  New  Guinea  and  Papua,  and  increased  unrest  in  the  PhlUlplnes. 
The  fighting  will  continue  in  South  Viet  Nam  at  least  throuf^  19^3.  ihe 
next  major  battles  will  be  in  Thailand.  Because  of  their  neutrality,  it 
is  unlikely  that  Laos  and  Cambodia  will  receive  military  support  in  time. 
Their  battles  will  be  oriented  toward  internal  power  struggles. 

Border  outbreaks  will  continue  between  India  and  China  until  Nepal 
and  Bhutan  are  Isolated.  Then  these  countries  will  be  invaded.  The 
A1VT3Q<47  will  not  be  used  because  of  the  limited  action,  lack  of  aircraft 
utility  and  facilities,  and  time  needed  to  react  to  countries  with  wbldi 
the  U.S.  has  no  treaty  or  strong  military  Interest. 

From  Reference  (b)  comes  the  following  description  of  Ccmaunist 
China's  objectives. 

"Indochina:  We  shall  give  the  msocimum  asslstemce  to  our  comrades 
and  friends  in  Indochina.  The  experiences  we  have  bad  in  Korea 
should  enrich  their  knowledge  in  fighting  for  liberation.  The 
case  of  Indochina  cannot  be  compared  with  that  of  China.  In 
Indochina,  as  in  Korea,  there  is  serious  Inteirvention  of  the 
capitalist  bloc,  while  in  China  there  was  nothing  so  direct  and 
vigorous.  The  experience  in  Korea  tells  us  that  so  long  m  there 
is  foreign  Intervention,  and  so  long  as  we  have  no  naval  support, 
military  operations  alone  cannot  achieve  the  objective  of 
Uheratioa*." 
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"Burma ^  Thailand,  Indonesia,  and  the  Malay  Peninsula:  After  the 
liberation  of  Indochina,  Burma  will  fall  In  line  as  a  good  foundation 
has  already  been  laid  there.  'Rie  reactionary  ruling  clique  In 
Thailand  vlll  capitulate  and  the  country  will  be  In  the  hands  of  the 
people.  The  liberation  of  Indonesia,  vhlch  will  fall  to  the 
Communists  camp  as  a  ripe  fruit,  vlll  complete  the  circle  around  the 
Malay  Peninsula." 

The  Near  East  will  flare  occasionally.  Struggles  vlll  continue  between 
Israeli  and  Arab,  between  Moslem  rulers,  and  within  Individual  countries, 
niese  conflicts  ^11  probably  not  Involve  American  combat  troops,  but 
aircreift  supporting  equipment,  and  troops  may  be  used  as  a  threat  to  contain 
the  fighting. 

nie  old  trouble  spots  of  Formosa,  Korea,  Finland,  etc.  may  also  erupt. 
It  Is  unlikely  that  IMS  equipment  vlll  be  used  since  fixed  facilities  can 
handle  the  level  of  action  that  vlll  be  tolerated  without  starting  a  gldbal 
war. 


DEPLO^fl'flEJfr  WEIGHnKQ 


The  previous  analysis  can  be  extended  to  a  qusilltative  welglitlng  of 
countries  by  probability  of  use  of  the  AN/TSQ>^7.  Three  basic  assua^lona 
are  made: 

(1)  AlT/TSQ-lf7  will  continue  to  be  the  equipment  used  In  the'  U.S,  for 
training  and  temporary  replacement. 

(2)  AIT/T3Q-47  will  not  be  used  In  present  communist  bloc  countries. 
(3;  The  AII/TSQ-47  will  be  used  in  support  for  foreign  military  opera¬ 
tions  not  Involving  U.S.  combat  troops. 

These  deployment  probability  weightings  are  shown  In  Table  II  as  a 
function  of  the  type  of  mission  expected  to  occur. 

In  addition  to  the  historical  trend  and  the  conflict  potential,  the 
following  criteria  are  used: 

tl)  The  existence  of  established  bases  throughout  the  country. 

2)  Fbclstence  of  military  alllaxwe  with  the  U.S. 

3)  Size,  general  terrain,  and  location  of  the  country  which  would 
preclude  air  activity. 

Ihere  Is,  of  course,  a  possibility  of  operating  in  any  non-ccmnuniat 
country  in  disaster  relief.  Ihls  use  Is  not  Included  In  Table  II.  Ho 
attempt  was  made  to  predict  natural  disasters.  Ihe  number  of  oceurreneea 
of  such  disasters  la  small  In  respect  to  other  deployments. 
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LIMITATION  OF  DEPLOYMENT  AREAS 


The  AN/TSQ-47  must  be  deployable  to  any  part  of  the  vorld.  In  the 
past  twenty  years,  training,  combat,  emd  peacetime  missions  have  been 
conducted  In  all  regions  of  the  vorld  (arctic,  desert,  tropics,  tAd 
mountedns).  However,  these  missions  have  not  required  aircraft  to  be  based 
at  all  points  of  the  globe  or  MS  to  operate  In  all  regions.  With  their 
speed  and  striking  range,  modem  aircraft  may  be  based  considerable 
distances  fran  the  area  of  activity. 

While  it  is  recognized  that  the  A!VT3Q-47  can  be  deployed  at  areas 
remote  fran  airfields,  this  study  has  limited  to  the  more  probable 
deployments  at  existing  airfields.  Because  of  the  vide  distribution  of 
runways  throughout  the  vorld,  this  limitation  will  not  materially  affect 
the  results  of  the  study  and  Is  in  agreement  with  operational  plans  of 
using  commands. 

OPERATING  C(»1MAND  PLANS 

SAC  and  ADC  require  established  bases  for  operating  hl^  performstnce 
aircraft.  Their  planning  personnel,  while  recognizing  a  possibility  of 
using  emergency  bases.  Intend  to  operate  from  bases  they  presently  use. 

In  addition.  In  wartime  operations,  SAC  aircraft  eein  rely  on  self»contalned 
navigation  and  landing  aids,  and  will  not  require  deployment  of  £MS 
equipment. 

TAC  considers  their  aircraft  to  be  deployable  to  any  area  of  the 
world,  but  are  still  thinking  in  terms  of  7000-foot-long  concrete  runwiors 
which  are  required  by  present  ccmbat  aircraft.  This  admittedly,  will 
change  with  the  advent  of  improved  helicopters  and  V/STOL  aircraft. 

Uses  exist  for  AN/TSQ-47  remote  from  alibases.  STRICCM's  requirements 
for  aircraft  will  be  provided  by  TAC,  but  they  have  an  independent  need 
for  point-point  ccmmunlcatlon.  Ibere  activities,  though  vorld  vide, will  be 
near  populated  areas  and  adequate  transpoz^atlon.  9ueh  locations  are 
generally  the  sites  of  established  airports. 

RUNWAY  DISTREBUnON 

The  problem  of  Improvised  runways  still  exists.  It  may  be  necessary 
to  employ  World  War  II  techniques  of  grading  landing  aresA  as  needed. 

These  will  be  constructed  at  areas  that  do  not  presently  have  alrbues. 
niere  are,  however,  preferred  locations  for  these  landing  areas.  Existing 
bases  Include  all  climatic,  runway,  and  facility  conditions  to  be  encoua- 
tered  by  such  improvised  runways. 
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Peacetime  deployments  outside  of  the  U.3.  are  of  two  types.  One  is 
disaster  irellef.  This  implies  there  will  be  people  settled  in  their 
environment,  and  where  this  condition  exists  there  are  runways.  The  other 
is  to  send  support  to  our  military  outposts,  which,  at  the  present  tine, 
are  in  the  arctic  and  tropical  regions,  but  within  the  environmental  limits 
encountered  by  established  bases. 

Communication,  navigation,  and  survell 'ance  equipment  nay  be  located  on 
a  prominent  point,  remote  from  the  runway  it  services.  Thou^  extremely 
local  climatic  changes  exist,  their  magnitude  is  limited  by  such  factors  u 
remoting  is  limited  to  about  20  n.mi.  by  system  accuracy  and  the  remote  area 
must  be  sufficiently  accessible  to  position  and  maintain  the  equipment. 

For  these  reasons,  it  seems  reasonable  to  study  airbase  environments  as 
adequately  representative  of  conditions  to  be  enccuntered  by  the  AN/TSQ-^T, 
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SECTION  n 
BASING 


EHSTING  BASES 


With  the  deploynent  areas  defined,  the  next  step  Is  to  determine  the 
available  airfields  In  these  areas  and  their  pertinent  ebaraeterlsties. 

DATA  SELECTION 

In  conducting  a  detailed  examination  of  existing  airfields,  the 
following  data  have  heen  chosen  as  Information  needed  to  properly  define 
requirements  for  IMS. 

(1)  Location  ••  Operator,  name  of  country,  and  latitude  and  longitude. 
These  data  will  be  used  to  determine  political  Implications, 
location  relative  to  major  USAF  bases,  climatic  effects  due  to 
latitude,  and  aveillabllity  of  airfields  for  military  operations. 

(2)  Rinvay  ~  Runway  data  will  consist  of  the  number  of  runways  and 
length,  width,  strength,  and  surface  materials  of  the  longest 
runway,  niese  will  be  used  to  detenaine  the  suitability  of  bases 
for  military  operation,  i.e.,  whether  a  paz^icular  type  of  air* 
craft  can  be  operated  from  the  runway  and  the  number  of  takeoffs 
and  landings  that  can  be  conducted  without  damage  to  the  runway. 

(3)  Altitude  —  llils  factor  Is  used  to  determine  the  local  variation 
in  climate  and  provide  a  first-order  approximation  of  surrounding 
terrain  characteristics.  lUrther  effects,  such  as  local  terrain 
interference  with  line-of-sight  have  been  emitted  for  lack  of 
complete  data.  With  the  capability  for  remote  operation,  local 
terrain  variation  is  an  operational,  rather  than  a  design  problem. 

(U)  Accessibility  —  This  Is  defined  as  the  distemee  from  a  fixed 

facility  to  the  base.  The  distance  frem  a  town,  road,  and  rail¬ 
road  will  determine  avsdlablllty  of  existing  conmunlcation  and 
transportation,  llie  distance  fTcm  the  primary  base  (which  are 
given  In  Figure  6  and  Table  III)  will  detemine  the  ease  of 
logistics  support,  such  as  emergency  med.ntenance  and  supply.  This 
distance,  combined  with  the  number  of  bases  within  20  n.mi., 
detemlnes  the  possibility  of  using  the  satellite  base  operations 
concept.  The  limit  of  efficient  remote  operation  for  present  IMS 
equipment  Is  about  20  n.mi.  The  number  of  bsises  within  50  n.mi. 
is  included  for  sdl  non-communist  countries  (except  Europe  and  the 
Iftilted  States)  to  account  for  e3q>eeted  state-of-the-art  advances 
In  IMS  systems.  (Only  those  bases  which  are  shown  in  Reference 
(c)  were  counted  In  determining  the  number  of  bases  within  20  n.ml» 
and  50  n.mi.).  The  distance  fr-.s  an  AFCS  mobile  squadron  is 
included  to  deteimine  the  deplcfment  range  for  the  AN/TSQ-kj. 
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(5)  Facilities  —  Facilities  of  interest  are  narigation  and  landlnf 
adds  existing  at  the  hase  such  as  runway  and  hi^  Intensity  ll^ts, 
light  beacon,  tower,  GCA,  ILS,  DF,  VOR,  and  TACAN. 

(6)  Cllcatle  Envlronffient  —  The  bases  are  correlated  with  envlroiBental 
legions.  A  discussion  of  these  regions  is  presented  In  Section  HI* 

DATA  PRESEmnOH 

The  infonaation  on  United  States  bases  was  taken  from  Reference  (c), 

id),  (e),  and  (f)  and  the  foreign  base  data  was  obtained  frco  References 
c),  (d),  and  (f).  The  Information  has  been  placed  on  punched  cards,  sorted 
Into  meaningful  categories,  and  presented  in  Figures  7  to  17,  and  Table  IV. 
Figure  16  shows  the  countries  which  have  been  investigated  In  this  report. 

The  data  obtained  to  date  will  be  supplemented  and  updated  as  additional 
information  becoses  available.  Prlmsiry  bases  are  established  U.S.  militsoy 
bases  with  security,  maintenance  and  servicing  facilities,  etc.  niese  will 
be  used  when  uossible  and  will  serve  as  supply  centers  when  other  bases  are 
employed.  These  bases  can  also  sen^  as  the  major  base  in  a  multiple  base 
complex,  since,  as  shown  in  Figure  17,  76^  of  the  bases  In  the  U.S.  are 
within  100  miles  of  a  primary  base.  Even  when  prlmaiy  bases  are  not  as 
available  (as  In  some  foreign  countries)  there  Is  a  hiifii  Incidence  of 
multiple  complexes  (l.e.  bases  within  a  radius  of  SO  or  50  h.ml.)  (Figure 
13  b,e). 

The  airdromes  of  the  world  are  predominantly  civil  airfields  with  one 
unpaved  rvnvay  and  no  landing  or  navigation  aids.  Of  the  runways  of 
sufficient  length  and  surface  for  operatlzig  modem  military  aircraft,  many 
have  runway  lighting  and  beacons,  but  few  have  additional  aids.  AN/TSQJf7. 
should  be  considered  an  Integral  peurt  of  any  deployment  to  airfields  other 
than  the  primary  baises. 

Within  the  U.3.,  most  bases  are  easily  accessible  by  road,  and  are  near 
a  railroad.  This  is  not  true  of  other  parts  of  the  world.  Therefore,  the 
AII/TS%>47  can  not  be  transported  overland  but  must  be  delivered  to  its 
operating  site  by  cdr.  This  indicates  an  advantage  in  p(u:kaglng  In  small 
enough  units  for  short-range  transport  by  helicopters. 

There  are  airports  In  every  environmented  region.  However,  correlation 
of  these  data  demonstrates  that  sG-temate  bases  can  be  chosen  to  avoid  the 
extreme  areas  in  most  circumstances.  For  example,  only  17  of  the 
foreign  bases  collected  to  date  sue  at  .  altitudes  of  above  6OOO  feet  smd  more 
than  50  miles  from  a  base  below  6000  feet.  Using  the  estimate  that  a  rise  of 
1000  feet  Increases  the  required  field  length  by  9^,  Figure  12b  shows  that 
these  runways  are  generally  too  short  for  use  by  modem  milltaxy  sdreraft. 
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To  estimate  the  confidence  level  of  this  Information,  data  froB 
Reference  (g)  (a  survey  of  7^7  United  States  and  Canadian,  503  European,  and 
103  Ikr  East  airdromes  as  listed  In  Radio  facility  Charts  vere  checked 
(Plgures  19  to  23).  These  Include  runways  located  in  NATO  or  allied  eoun> 
tries,  and  exclude  "neutral"  European  countries,  Finland,  Sweden,  Austria, 
and  Switzerland,  as  well  as  the  Communist  Bloc.  Ceneral  runway  distribution 
cuinres  for  the  United  States,  Canada,  Europe,  and  the  Far  East  are  plotted. 

The  conclusions  from  these  comparisons,  though  not  immediately  obvious 
from  this  data  are  that  data  from  only  one  source  are  generally  inccoplete, 
and  information  on  the  larger  bases  is  more  readily  available  than  smaller 
base  data.  These  fkcts  will  provide  a  basis  for  future  analysis  of  the 
data. 

SUITABLE  SITES 


In  addition  to  the  data  gather  on  existing  bases,  information  was  also 
acquired  on  potential  natural  landing  sites.  These  Include  ice-free  sites 
in  East  Greenland  and  the  Canadian  Arctic,  dry  ledces,  and  deserts. 

ICE-FREE  ARCTIC  SITES 

The  data  on  ice-free  sites  in  the  Canadian  Arctic  were  obtained  fro« 
Reference  (h)  and  that  on  East  Greenland  from  Reference  (i).  A  nap  of  these 
sites  is  given  as  Figure  24.  There  are  73  documented  sites  suitable  for 
aircraft  landings  --  51  iQ  the  Canadian  Arctic  and  22  in  East  Greenland. 

The  coastal  area  of  East  Greenland  is  a  complex  of  glaciated  aountain 
highlands  and  fringing  lowlemde.  Much  of  the  lowland  area  has  been  modified 
by  the  deposition  of  materials  washed  out  beyond  the  glacier. 

The  Canadian  Arctic,  l.e.  that  area  of  Canada  north  of  latitude  65^, 
may  fee  geographically  divided  into  two  regions:  (l)  The  northern  Canadian 
mainland  and  (2)  The  Canadian  Arctic  Archipelago.  Ihe  Archipeleigo  is  a 
geological  extension  of  the  North  American  continent.  This  northernmost  land 
area  was  Initially  altered  to  its  present  state  during  the  Pleistocene  period. 
Arctic  Canada  was  first  depressed  by  the  great  weight  of  the  Pleistocene  ice 
sheets  and  then  partially  drowned  by  the  widespread  rise  of  sea  level  when 
the  preponderance  of  this  ice  melted.  The  Islands  are  now  emerging  ffon  this 
depression  as  shown  by  the  many  raised  beaches  vdiich  now  exist  along  the 
coastlines . 

The  Canadian  Arctic  is  geologically  similar  to  the  other  parts  of  the 
continent.  The  exposed  rock  formations  are,  in  general,  successively  younger 
from  southeast  to  northwest  and  are  most  generally  grouped  into  a  stable 
region,  a  relatively  mobile  region,  and  a  coastal  plain. 

Permafrost,  a  condition  of  the  soil  (or  rock)  below  the  surface  in  which 
the  temperature  has  been  below  freezing  for  at  least  two  years,  is  prevalent 
In  Greenland  and  the  Canadian  Arctic. 
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Permafrost  has  been  divided  into  the  continuous  zone,  in  which  Greelaad 
and  the  Canadian  Arctic  are  located,  and  the  discontinuous  zone  in  which 
permafrost  intermittently  exists  in  combination  with  unfrozen  ground.  The 
thickness  of  permafrost  and  the  depth  to  which  it  annually  thaws  varies  with 
the  locality.  At  Resolute  on  Ccmwallls  Island,  the  permafrost  is  thought 
to  be  about  1,300  feet  deep  and  annual  thawing  does  not  exceed  12  inches;  at 
Norman  Wells  it  is  about  15O  feet  thick  and  thawing  occurs  in  the  upper  4  to 
6  feet;  at  Hay  River  the  permafrost  is  only  5  feet  thick  and  almost  com¬ 
pletely  thaws  during  the  summer  months. 

Permafrost  is  very  sensitive  to  temperature  differences.  In  undisturbed 
areas  a  condition  of  equilibrium  has  been  established  between  the  permafrost 
and  the  surface  of  the  ground  and  during  normal  temperature  variations,  the 
permafrost  neither  builds  up  nor  breaks  down.  Any  natural  or  man-made  change 
in  the  natural  Insulating  cover  at  the  ground  surface  will  upset  this  thermal 
balance  and  start  the  permafrost  thawing.  Ibis  alone  is  a  major  Incentive 
for  the  location  of  "natural"  landing  sites,  and  their  utilization  In  a 
relatively  undisturbed  state. 

DRY  LAKES  AND  DESERT  AREAS 

Information  on  193  dry  lakes  and  48  intermittent  dry  lakes  in  the  U.S. 
and  475  additional  potential  natural  runway  sites  throu^out  the  world  vat 
taken  from  Reference  (j).  The  term  "dry  lake"  refers  to  a  specific  geologic 
formation.  The  dry  lakes  formed  in  the  United  States  are  located  in 
California,  Arizona,  Nevada,  Utah,  New  Mexico,  Colorado,  and  parts  of  Texas. 
!niey  co-exist  with  arid  environments  and  are  formed  in  undrained  topographic 
depressions.  The  geological  environment  for  their  formation  maybe  summarized 
as  follows:  (l)  There  must  be  an  extreme  topographic  relief  to  provide  a 
water  shed  for  the  run-off  material  which  is  carried  into  the  basin,  (2)  The 
climatic  condition  must  be  such  that  more  precipitation  will  fall  in  the 
higher  elevated  areas  than  in  the  adjacent  depressed  areas,  (3)  The 
vegetation  in  the  depressed  regions  is  slight  because  of  the  arid  environment, 
which  provides  for  a  desert-like  condition,  (4)  There  must  exist  a  deposi- 
tional  basin  adjacent  to  the  higher  topograph,  that  is  undralned,  thus 
providing  a  place  for  silty  material  carried  down  by  the  run-off  to  deposit, 

(5)  The  evaporation  of  this  standing  run-off  water  must  be  pronounced  to 
enable  the  suspended  material  to  be  deposited  in  this  bewin.  The  surface  of 
the  described  dry  lakes  may  consist  of  loose  sand  and  dust .  Some  lake  beds 
become  slippery  when  rained  upon.  This  is  generally  a  very  temporary  situation, 
however,  existing  only  during  the  rain  and  a  few  hours  after. 

There  are  lakes  found  in  certain  areas  which  are  intermittently  dry,  and 
during  the  correct  tine  of  year  these  lakes  will  be  suited  for  aircraft 
operation. 

A  list  of  the  193  dry  lakes  and  48  intermittent  dry  lakes  in  the  United 
States  is  given  in  Reference  (j)  together  with  the  state  in  which  they  are 
located,  their  latitude  and  longitude,  their  length  in  statue  miles,  their 
altitude,  and  their  disteuice  from  the  nearest  town,  road,  and  railroad. 
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Figures  23  to  31  summarize  these  data. 

4T5  additional  potential  natural  runway  sites  are  found  in  15  areas  of  the 
world,  viz.  Afghanistan,  Africa,  Arabia,  Argentina,  Australia,  Bolivia,  Chile, 
China,  Ethiopia,  India,  Iran,  Libya,  Mexico,  Pakistem,  Peru,  emd  the  USSR. 
(Figures  25  and  31«)  Africa  contains  the  majority  of  these  sites.  They  are 
primarily  confined  to  the  "Horse  Latitude"  region  (l5°  ^5°  North  and  South 

of  the  Equator).  During  the  past  Ice  Ages  these  areas  were  active  in  erosion 
and  drainage  and  large  accvunulations  of  loose  sediments  have  been  made 
available.  Nov  that  the  great  ice  sheets  have  receded,  these  sediments  are 
left  behind,  disturbed  only  by  dry  winds  and  occasional  rains. 

Most  of  the  natured  landing  sites  are  not  readily  accessible  by  rail* 
road  or  highway,  but  can  be  reached  by  li^t  plane,  helicopter,  or  overland 
travel . 

A  detailed  geologic  and  topographic  analysis  would  be  required  for  each 
potential  natural  landing  site  in  order  to  determine  its  actual  applicability. 
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TABLE  ni 
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PRlMARr  BASIS 


Pacific  Islands 

Fnanee 

Anderson 

Chasd)lay 

Ivo  Jima 

Chaumont 

Johnson  Islands 

Deols 

Kadena 

Dreaux 

Naha 

Etaln 

Clark 

Evreux  Jkuville 

John  May 

Laon 

Korea 

Orly 

Phalsbourg 

Toul-Roslerea 

Elopo 

Kunsau 

Osav 

Spain 

Pusan 

Moron 

Pyongtalk  AuxUiazy 

San  Pablo 

Seoul  Auxiliary 

Torrejon 

Zaragoza 

Japan 

Netherlands 

Asfauja 

Brady 

Chitose 

Gang)  New  Amsterdn 

Itazukl 

Johnson 

Geznany 

Kisarazu 

Misawm 

Yahota 

Shiro 

Tachlkowa 

Saudi  Arabia 

Ehahran 

Bitberg 

PUrstenfbldbruck 

Glebelstadt 

Mahn 

Ranstein 

Ihein^tain 

Sembeich 

Spangdahlea 

Teaq^tlebof 

Veisbaden 

Morocco 

Greece 

Bengueri 

Boulhaut 

Rouasseur 

Athenai  Airport 

Rabat  Sale 

Sldl  Slijaane 

Italy 

Avlano 

Libya 

Azores 

Vheelus 

Lajes  field 

NevfoundlaJid 

Pepperrell 

Puerto  Rico 

StephenvUle 

Raiaay 
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England 

Bushy  Park 
Denhan  Studios  AS 
Alconbuiy  Abbots 
Bentvaters 
Bovlngdon 
Brize  Norton 
Bruntingthozp 
Burtonwood 
Chelveston 
Pklrford 
Qreenhsso  Comon 
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Albrodk 

Greenland 


Rarsarssuak 

SondrestroB 

Thule 

I<d>rador 


Goose 

Iceland 

Keflavle  Airport 

Bemida 

Xlndlay 
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TABLE  IT 


DISTKEBUTION  of  HJH«AY3  bt  state 


STATE 

Total 

Number 

Number 

Military 

Number 

Paved 

Number 

25000* 

length 

Number 

27000’ 

Length 

Nimber 

210,000* 

Length 

Alabama 

86 

6 

49 

11 

5 

1 

Arizona 

144 

26 

42 

42 

12 

8 

Arkansu 

94 

4 

40 

15 

4 

2 

California 

381 

42 

249 

100 

44 

17 

Colorado 

85 

3 

24 

34 

7 

2 

Conneetleat 

25 

1 

11 

3 

1 

0 

Delaware 

14 

1 

3 

3 

2 

0 

Ilorida 

166 

32 

162 

70 

25 

6 

Georgia 

127 

11 

58 

33 

12 

5 

Idaho 

154 

2 

20 

14 

3 

1 

Illinois 

184 

5 

68 

14 

5 

1 

Indicuoa 

131 

2 

45 

12 

4 

1 

Iowa 

172 

0 

31 

9 

2 

0 

Kansas 

205 

6 

56 

24 

12 

3 

Kentucky 

43 

5 

24 

10 

3 

1 

Louisiana 

100 

5 

30 

15 

6 

2 

Maine 

56 

3 

25 

10 

4 

2 

Maryland 

58 

9 

25 

14 

5 

1 

Massachusetts 

68 

6 

34 

14 

6 

2 

Michigan 

211 

8 

70 

29 

9 

5 

Minnesota 

159 

0 

35 

7 

2 

1 

Mississippi 

85 

5 

3T 

14 

6 

1 

MisGouri 

142 

3 

53 

12 

7 

3 

Montana 

i43 

2 

32 

17 

8 

2 

Nebraska 

160 

3 

35 

16 

10 

1 

Nevada 

52 

6 

23 

25 

9 

3 

New  Hampshire 

27 

1 

l4 

5 

2 

1 

New  Jersey 

68 

2 

20 

8 

3 

2 

New  Mexico 

73 

5 

39 

36 

14 

5 

Hew  York 

217 

15 

55 

33 

.  14 

4 

North  Carolina 

ll4 

13 

42 

19 

7 

1 

North  Dakota 

163 

2 

l4 

10 

3 

2 

;  hie 

256 

6 

66 

24 

12 

4 

152 

10 

47 

32 

12 

5 

West  Virginia 

46 

2 

14 

6 

1 

0 

V  j . .  .onGin 

i47 

3 

4l 

8 

3 

0 

V,'.  ming 

55 

0 

22 

23 

4 

1 
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SECnOK  III 
lUIUBAL  ERVZROimEaT 


CLIMATIC  DATA 


The  AN/TSft-47  must  operate  in  a  wide  range  of  climatic  environments  which 
significantly  affect  the  design  and  performance  of  the  system.  The  material  in 
^his  section  defines  the  conditions  which  the  AII/TSQ>U7  will  encounter  in  its 
expected  deployments. 

3ELECTI0H  OF  DATA 

Rather  than  obtain  exhaustive  data  on  weather  at  each  airbase,  a  sampling 
of  weather  data  is  handled  in  a  statistical  manner.  The  earth  was  divided  into 
one  hundred  and  fifty  nine  cliaatic  areas  (Figure  32)  and  a  representative 
weather  station  was  chosen  in  each.  The  extent  and  location  of  each  area  was 
determined  on  the  basis  of  latitude,  local  terrain,  continentality,  average 
rainfall,  and  vegetation.  It  is  realized  that  these  areas  are  only  first 
approximations  to  homogenous  climatic  areas  but  they  will  indicate  the  extremes 
of  climate  that  will  be  encountered  in  world-wide  deployment. 

Climatic  parameters  to  be  studies  were  selected  by  examining  the  military 
specifications  for  ths  AR/T3Q-47  and  similar  systems.  Additional  information, 
such  as  air  conditioning  design  data,  which  was  considered  Important  to  the 
proper  design  and  functioning  of  systems  was  sU.so  included.  The  pertinent 
specifications  are  given  in  Table  V.  The  Climatic  Center,  USAF,  is  providing 
riAA  with  the  following  parameters  for  each  of  the  weather  areas. 

1.  Probability  of  occurrence  of  annual  extreme  one -minute  gusts  greater 
than  60  knots,  greater  than  80  knots. 

a 

2.  Probability  of  occurrence  of  annual  peak  gust  greater  than  100  knots, 
greater  than  120  knots,  greater  than  150  knots. 

5.  Mean  monthly  and  annual  precipitation  amounts  and  the  average  nuniber  of 
days/months  that  specified  amounts  are  equeiled  or  exceeded. 

U.  Risk  of  an  annual  occurrence  of  precipitation  Intensity  of  1.0,  1.5, 
and  2.0  in/hr  for  a  one-hour  duration. 

5.  Percent  of  time  that  relative  humidity  equals  or  exceeds  90^  during 
Januauy,  April,  July,  October. 

6.  The  dry -bulb  temperature  which  Is  equalled  or  exceeded  97^  of  the 
time  during  the  three  coldest  consecutive  months . 

7.  The  dry -bulb  temperature  which  is  equalled  or  exceeded  2^  of  the  tiat 
and  the  wet-bulb  temperature  which  is  equalled  or  exceeded  5^  of  the 
time  during  the  four  consecutive  warmest  months  of  the  year. 
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8.  Irei^uencies  of  temperatures  greater  than  110®  T,  115°  and  120®  P 
during  the  vannest  month. 

9.  Frequencies  of  temperatures  helow  -20°  F,  -40®  F,  -60®  F,  -80®  F 
during  the  coldest  month  of  the  year. 

10.  Frequencies  of  VFR,  IFR,  and  below-IFR  conditions. 

All  cf  the  data  except  VFR,  IFR,  and  below  IFR  information  is  included  in 
Reference  (k).  While  each  of  the  continents  exhibits  much  in  its  climatic 
arrangement  in  harmony  with  the  general  world  pattern  and  can  be  represented 
adequately  with  the  one-hundred-and-fifty-nine  areas,  there  are  numerous 
departures  from  the  expected  arrangement  or  intensity  (See  Table  VI ).  These 
departures  are  the  results  of  regional  or  local  controls,  such  as  geographical 
uniquenesses  in  the  land  areas  themselves,  (shape,  size,  terrain  hei^t  and 
alignment,  trend  of  coastline  in  relation  to  air  flow,  etc.)  and/or  features 
of  atmospheric  or  ocesuiic  circulations. 

Static  pressure  and  magnetic  anomalies  are  not  included  in  this  report. 
Pressure  can  be  described  in  terms  of  altitude  which  is  given  for  each  aiAase 
and  variance  due  to  climatic  variations  is  insignificant  in  coaparlson. 

Magnetic  anomalies  have  been  well  mapped  and  are  more  significant  to  operatloa 
than  design  of  the  AH/TSQ-U?. 

PRESENTATION  OF  DATA 

Information  which  can  be  obtained  from  analysis  of  present  data  is 
presented  in  Figures  33  to  38. 

Figure  33  presents  the  number  of  areas  attaining  or  exceeding  a  given 
temperature  a  given  percent  of  the  time.  As  will  be  noted,  only  six  of  the 
climatic  areas  attain  or  exceed  120°  F.  However,  this  figure  represents 
ambient  air  temperature .  Men  and  equipment  may  experience  temperatures  thirty 
to  forty  degrees  higher  than  this  under  some  coaditions. 

Figure  3^  presents  the  number  of  areas  equalling  or  exceeding  a  given 
precipitation  in  one  year.  Less  than  twenty  areas  exceed  one-hundred  indies 
per  year  but,  as  seen  in  Figure  35;  instantaneous  rates  do  exceed  two  inches  per 
hour  in  the  United  States  with  a  degree  of  regularity.  This  is  especially  true 
l.-i  the  southern  coastal  states  during  thunderstorms.  Figure  36  presents  the 
number  of  areas  having  at  least  90^  relative  humidity  a  given  percent  of  the 
dazspest  months.  Humidity  dependent  agents  such  as  fungus  and  corrosion  can  he 
seen  tc  be  almost  a  universal  problem. 

Tne  significance  of  these  data  will  be  evaluated  in  the  second  phase  of 
this  study.  Because  of  the  small  sampling  these  data  should  not  be  used  in 
^nelr  present  form  for  design  decisions. 
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DETERIORATION  FACTTORS 

As  a  conjunct  of  specific  climatic  areas  there  are  certain  deteriorative 
agents  vhlch  can  be  extremely  hazardous  to  a  system.  Such  agents  vould  be 
fungus,  seme,  dust,  aerosols,  and  electrochemical  corrosion. 

The  group  of  organisms  which  have  received  the  most  attention  in  recent 
years  with  respect  to  deterioration  problems  are  the  fungi .  A  good  deal  of 
this  research  interest  arose  from  the  widespread  fungal  attack  on  equipment 
used  by  the  Armed  Forces  in  World  War  II.  Althou^  first  glance  vould  suggest 
that  mere  removal  of  the  unsightly  growths  might  satisfactorily  recondHlon 
items  so  affected,  it  soon  became  apparent  that  the  damage  was  much  more  deep* 
seated . 

The  geographical  distribution  of  the  fungi  is  a  subject  about  which,  in 
the  early  years  of  World  War  II,  there  was  widespread  misunderstanding  among 
deterioration  workers.  At  that  time  it  was  quite  comnonly  assumed,  and  some¬ 
times  rather  definitely  stated,  that  the  numerous  micro-biological  detertora- 
tion  problems  encountered  in  the  humid,  tropical  combat  areas  were  in  some  way 
associated  with  the  presence  in  these  regions  of  a  special  population  of 
tropical  fungi.  Actually,  although  conditions  for  most  types  of  fungus  growth 
are  at  an  optimum  in  humid,  tropical,  areas,  there  was  at  the  time  exceedingly 
little  evidence  to  suggest  that  the  population  of  nonparasitlc  fungi  prevalent 
in  the  combat  zones  wsis  much  different  from  that  found  in  the  contix»ental 
United  States.  A  considerable  body  of  information  was  available  to  the  con¬ 
trary.  Subsequent  isolation  and  Identification  of  large  numbers  of  fungi  from 
tropically  exposed  items  by  members  of  the  United  States  Army  Quartermaster 
Corps  failed  to  disclose  any  common  genera  which  could  be  Isolated  as 
characteristically  tropical  or  largely  limited  to  tropiceil  areas.  Hie  fabrlc- 
and-paper  attacking  Memmoniella,  which  does  actually  appear  to  be  pirimsurily 
tropical  in  distribution,  hardly  represents  a  valid  exception  to  this 
generalization,  since  it  is  so  very  closely  related  in  structure  and  in 
physiolog;/  tc  Stachybtrys,  a  conmon  fonn  in  temperate  climates.  Ho  type  of 
deteriorative  potentiality  has  yet  been  proven  to  be  associated  with  isolatee 
from  tropical  areas,  which  is  not  possessed  in  equal  or  greater  degree  by 
fungi  from  temperate  zones. 

The  AN/TSQ-Ut  must  be  protected  from  fungal  attack  in  all  temperate  and 
tropical  climates.  Stress  should  be  placed  on  the  necessity  of  properly 
conditioning  the  environment  which  would  be  encountered  by  the  system.  Proper 
-  r  ccndlticning  will  offer  a  large  degree  of  InterwJ.  protection  duzlng 
"eraticn  but  storage  can  present  a  significant  corrosion  hazard.  It  has  been 
suggested  that  during  storage  the  system  be  placed  in  a  warehouse  with  con- 
t'‘olled  environment  if  possible.  A  relative  hxunidity  of  3^  or  less  has  been 
i'lcated  as  necessary  to  eliminate  both  fungus  and  electro-chemical  corrosion. 

In  most  locations  dust,  sand,  and  aerosols  do  not  play  any  great  part  in 
‘■he  difficulties  associated  with  military  equipment;  however,  in  desert  and 
shore  conditions,  sand  may  badly  pit  exposed  surfaces  and  accumulated  dust 
may  cause  arcing,  sticking,  and  burning  out  of  electrical  equipment.  Exposure 
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to  aerosols  of  other  sorts  may  cause  softening,  enihrittleinent,  absorption, 
corrosion,  and  electrical  shorting.  Filtering  must  be  effective  against  a 
wide  range  of  psu^icle  sizes  to  protect  against  dust,  sand,  and  aerosols. 
(Figures  37  and  38) 

“he  above  observations  in  relation  to  deterioration  problems  resulted 
from  a  conference  at  the  Prevention  of  Deterioration  Center  (Reference  (l)  ), 
This  organization  is  veil  equipped  for  analysis  of  specific  design  problems 
and  is  recommended  as  an  appropriate  advisory  agency  for  assessing  the 
adequacy  of  the  specific  design  solutions  being  incorporated  by  the  AH/TSQ-Uj 
prime  contractor. 
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TABLE  V 

SPECIFICATIONS  FOR  AN/TSQ-47 


Low  Temperature 
High  Temperature 
Rainfall 

Snowfall 

Wind 

Relative  Humidity 

Icing 

Altitude 

*  In  storage 

**  The  AN/rPN-14  shall 


No  Degradation  No 
-40*P 

125*  F 

Two  in/hr 

One  in/hr 
windblown 

32  n.  ml. 

951t 

One  inch 
10,000  ft.  ** 

operate  up  to  6000  ft 


Structural  Damage 
-18o*F  * 

l60*P  ♦ 


100  n.  ml. 


In  altitude 


- 

Pacific 

South  America 

Tropical  & 
Sub-tropical 

Tropical  Wet 
to  arid 

Bedn  forest, 
Steppe  and  desert 

Atlantic 

South  America  (Mid] 

Sub-tropical 

Sub -humid 
to  arid 

Steppe  and  desert 

Atlantic 

South  America 
(Tropical) 

Tropical 

Tropical  Wet 

Bain  forest 

Meso  America  & 
Caribbean 

Tropical 

Sub-humid 
to  arid 

Savanna 

-  Australia  • 

Nev  Zealand 

Sub-trcpical 

Dry 

Steppe  and  desert 

Sahara,  Sudan,  & 
Qulnea  Coast 

Txx^lcal  & 

Sub -tropical 

Arid 

Steppe  and  desert 

Con^  Basin 

Tropical 

Tropical  Wet 

Tropical  EastAflica 

'Tropical 

Dry  to  arid 

Savanna 

Southern  Africa 

Sub-tropical 

Arid  to  humid 

Desert  &  Savanna 

India 

Sub-tropical 
to  tropical 

Sub-humid  to 
tropical  wet 

Rcdn  forest 
and  savanna 

S«  £•  AsJLa 

Tropical 

Tropical  Wet 

Bain  forest 

Eastern  Asia 

Shb-tropical 

Humid 

Temperate  forest 

Western  &  Central 
Europe 

Sub-tropical 

Humid 

Temperate  forest 

Mediterranean 

Sub-tropical 

Dry 

Temperate  forest 

West 

Sub-tropical 
to  subarctic 

Sub-humid  to 
arid 

Temperate  forest 
and  desert 

Interior 

Sub-trtp>lcal 
to  subarctic 

humid  to 
sub -humid 

Temperate  forest 
and  prairie 

Tropical  c. 
nornal  i 


Patagonj 


Winter  rail 
a  sjonmel 


Desert 


Extens 


Intens 


Monsoc 


Winter 


Bimoda 


Most  D 


Sunnier 


TesQiexmte  forest 


South  &  East 


Humid  to 
sub'humld 


I 


Heavy 


TABIZ  VIC 

DISmOUISHIHG  CUMAKC 
RICIOBS 


Vegetation  ,  Distinguishing  Characteristics  I 

'Topical  Wet 
to  arid 

Rain  forest. 
Steppe  and  desert 

Tropical  climates  displaced  northward,  dryer  than 
normal  with  very  steep  precipitation  gradients. 

Sub-bunld 
to  arid 

Steppe  and  desert 

Patagonia  dryer  than  expected 

tropical  Wet 

Rain  forest 

None 

iub-humid 
to  arid 

Savanna 

Winter  rainfall  maximum  less  than  ejq>ected; 
a  symmetrical  rainfall  maximum. 

Dry 

Steppe  and  desert 

Deserts  aren’t  as  dry  as  meet  deserts 

Arid 

Steppe  and  desert 

Latitudinal  breadth  of  dry  areas 

Iropical  Wet 

Bain  fozest 

None 

►ry  to  arid 

Savanna 

Extensive  rainfall  ancmalies 

rid  to  humid 

Desert  &  Savanna 

Intense  desert  regions 

lub-humid  to 
Topical  vet 

Rain  forest 
and  savanna 

Monsoon  weather 

'Topical  Wet 

Rein  forest 

Winter  maximum  rainfall  in  sene  areas 

Humid 

Temperate  forest 

Blmodal  summer  rainfall  TtunrtnniM 

Humid 

Temperate  forest 

Most  maritime  of  all  areas 

Dry 

Temperate  forest 

Summer-dry;  great  variations  in  ralnfkll 

uh-humid  to 
arid 

Temperate  forest 
and  desert 

None 

humid  to 
suLb>humid 

Temperate  forest 
emd  prairie 

Low  snowfall,  droughts 

Humid  to 
sub^bumld 

Tespezmte  forest 

1 

i 

1 

E^avy  rainfall  in  South 
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HIGH  AMBIEKT  TEMPERATUl® 
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IHOLT,  MO.  6/22/1947 


PLUM  POINT, 
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1*  THRALL, TEX.  9/9*10/1921 1 
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^CURTEA  OE  ARGES,  ROMANIA ,7/7/1889 
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MINUTES  HOURS  DAYS 

MAXIMUM  RAINFALL  FOR  A  GIVEN  SURAIIOI 


MONTHS 


AT  MAJOR  WEATHER  SIAIIOHS 


Instuitaneoui 

Rate* 

(lik^r) 

Frequency 

Probabtinyef 

Occorrenct 

(%) 

(hra/yr) 

.08 

1.18 

189 

1  8148 

.18 

1.08 

99 

lln98 

.40 

.90 

49 

1  In  1T9 

.80 

.r 

98 

1  tn8T4 

1.50 

.81 

18 

1  itt48T 

S.OO 

.044 

.  8.89 

1  bi  S,8TI 

.  T.80 

.0011 

.098 

1  la  91,890 

( Reftrence :  Handbook 
at  Oeopbyalea  for 
Air  Pbiw  DatlfMrs) 


INSTANTANEOUS  RAZE  AI 
NEW  ORIGANS 


Period 

(mlnutee) 

OnU  Coast  9-TMr 
Expectancy  for 
a  Polat 
(Nk/hr) 

World-WtdeAllTlaM 
Eavelopetora  Mtad 
(to./br) 

1 

19* 

118 

9 

T.8 

48 

10 

8.0  ■ 

88 

80 

4.9 

80 

8.0 
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REUnVE  HUMIDm 
GLOBAL 


Probability  (percent) 
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AEROSOL  SIZE  DISTRIEUnOi 


Increase  In  Aerosol  Concentrations  Due  to  Extreme  Condltlma 


Figur*  37 
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